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GENERAL CONDITIONS

On the whole the month was close to a normal Decem-
ber. Pressure was relatively high in northern districts
from the Atlantic to the Pacific and relatively low in the
southern third of the country. Temperature was above
normal in that section and also in the Pacific Coast
States; it was quite generally less than normal from the
middle and northern Plateau region eastward to the
Atlantic. (See Chart II1.) Precipitation wasgreater than
the normal rather generally in the Rocky Mountain
States and from Texas northeastward to the Virginias.
Droughty conditions prevailed in the Southeastern
States, the Lake region, portions of the middle Mississippi
Valley, and the Pacific Coast States. (See the inset on
Chart IV.)—A. J. H.

CYCLONES AND ANTICYCLONES
By W. P. Day

Twenty-three low-pressure areas were traced in their
migrations within the limits of the weather chart during
the month of December. This number is rather more
than the normal, and these warm-air masses were quite
varied with respect to place of origin. The surface
pressure gradients, however, were sufficient in only a few
cases to cause stormy weather. Only 14 cold-air masses
of micas were plotted, and the only important tempera-
ture depression occurred during the middle of the month,
when a cold-air mass spread slowly southeastward from
the Canadian interior and Alaska.

FREE=-AIR SUMMARY

By L. T. SAMUELS

An inspection of Table 1 shows negative temperature
departures in the lower levels at all stations, with a
change to positive in the higher levels at Ellendale,
Groesbeck, and Royal Center. Relative humidity de-
partures were small, and those of vapor pressure followed
closely those of temperature.

The futility of assuming that the generally accepted
average lapse rate of 0.6° C. per 100 m. is even approxi-
mately constant irrespective of location or season is
clearly brought out in this table. It will be observed
that at Ellendale, the northernmost station, the mean
temperature at 3,000 m. was practically no lower than
the mean at the surface. Although the average lapse
rates for this November at the other stations (particu-
larly the eastern ones) were considerably greater than
this, yet they were much less than 0.6° C. per 100 m.

From Table 2 it will be seen that the resultant wind
movement for the month was close to normal at the
aerological stations. This is especially well shown for
the country by pilot-balloon observations from 32 well-
distributed stations. These show for the 3,000 m.
(m. s. 1.) level a practically due west direction over the
country with the exception of the most northern and
Pacific Coast States, where the resultant direction was
northwest. It is interesting to note that the highest
resultant velocities occurred not at the most northern
stations, but over the middle latitudes of the country
reaching s maximum at the eastern ‘stations. This is
the normal latitudinal relationship both for resultant
and average wind velocities when the latter are con-
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sidered without respect to direction. (See MoNTHLY
WearaEr Review SuprpLEMENT, No. 26, 1926.)

A kite flight reaching to 4,000 m. made at Due West
on the morning of the 27th is of special interest in con-
nection with the occurrence of precipitation over that
region considerably earlier than the prevailing sea-level
pressure distribution indicated. (See a. m. weather map,
December 27). This record was obtained in the south-
west quadrant of an extensive anticyclone about midway
between its center and periphery. With no precipitation
occurring east of Texas at the time and with the entire
eastern half of the country under the control of high
pressure, it was unusual to find intermittent rains oc-
curring as far east as Due West, where a steady rain set
in by midnight and continued throughout the following
day. The outstanding feature shown by this record was
a cold east-northeasterly surface wind overrun by a very
warm one from the south. Accordingly, at 2,100 m.,
the temperature was 7.2° C., while at the surface it was
1.6° C. and the average lapse rate from 2,100 m. to 4,000
m., 0.45° C. per 100 m.

At the beginning of the flight only high A-St. and Ci
clouds moving from the west were present. Before the
highest altitude was reached, however, these clouds be-
came obscured by lower St. Cu. moving from south-
southeast. Some lower St. moving from the east also
appeared. It is of particular interest to find that the
already pronounced temperature inversion referred to
above became even more marked by the following
morning (28th) when a kite flight which was made
during rain showed the temperature at 1,250 m. to have
increased 10° C. although the surface temperature re-
mained about the same as on the previous day. It is
probable that an even higher temperature prevailed
above this level, but the altitude of the kites was limited
when they became waterlogged and were beaten down
by the strong winds (23 m. p. s. from the southwest).

Two explanations of this rain might be advanced—
first, the forced ascent of the warm, moist southerly air,
and second, the overrunning of the very warm air (as
shown by the observation of the 28th) by relatively
colder air above.

The chief significance here lies in the fact that pilot-
balloon observations were impracticable throughout this
whole region on account of the low clouds and precipi-
tation, and therefore kite observations provided the only
source of information regarding the upper air. The
subsequent increase in this storm’s intensity and its very
rapid movement northeastward during the following
24 hours are intimately connected with the conditions
shown by these kite records. That of the 28th is of
particular interest in that it showed a state of saturation
throughout this very pronounced inversion layer, a con-
dition not frequently observed.

During another period of low clouds and intermittent
rains at Groesbeck on the 20th when ordinarily both kite
and pilot-balloon observations would be impracticable a
valuable pilot-balloon observation was secured owing to
the alertness on the part of the personnel during a tem-
porary break in the lower clouds. With reference thereto
the official in charge reports:

As it was evident that this condition would not last long, the
time of the balloon ascension was advanced to 1.21 p. m., thus
obtaining an altitude (3,000 m.) that could not have been reached
at any other time that day. This observation is of special interest

in connection with the rapidly moving rLow attended by heavy
rains which crossed the Southern States on the 19th, 20th and 21st.
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At the time of this observation Groesbeck appeared to
be on the dividing line between a Low centered over
Mexico and a HIGH central over the Atlantic coast. The
significant feature shown was a 27 m. p. s. wind from the
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TaBLE 1.—Free-air temperatures, relative humidities, and vapor
pressures during December, 1926—Continued
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